Spinalfluid concentrationsof the threemajormonoaminemetaboliteswere examinedin 25 infantileautisticchildrenand 12 childrenwith otherchildhoodpsychoses, and were con trastedwith resultsobtainedin normalchildrenand in groupsof childrenwith neurological and neurodevelopmental disorders. Autisticchildrenshowedabsoluteandrelativeincreases of the dopaminemetabolitehomovanillicacid.The groupwith otherchildhoodpsychoses alsoshowedan increasein HVA level;inthisgrouptherewerealsoindicationsof highlevels of serotoninand norepinephrinemetabolites. The resultsare discussedin the contextof a pathogeneticmodelfor autisminvolvinghyperfunctionof dopaminergicnervefibresin the brainstem-mesolimbicsystem. Rutter's (1978) criteria for infantile autism and fitted the clinical picture outlined by Kanner & Eisenberg (1956).
. We recently reported preliminary findings of raised HVA levels in the CSF of 13 autistic children (Gillberg et a!, 1983) . We now present results of CSF monoamine analyses on 37 psychotic children, 25 of whom were diagnosed as suffering from infantile autism.
Infantile autism development of elaborate repetitive routines, and odd play behaviour. All the children, who ranged in age from 1â€"16 years of age (mean = 8.1, s.d. =4.3), fulfilled DSMâ€"IIIand Rutter's (1978) criteria for infantile autism and fitted the clinical picture outlined by Kanner & Eisenberg (1956) .
A number of the autistic children showed additional handicaps, such as mental retardation or epilepsy (Table I) , and two children were on medication (clomipramine) at the time of the study.
Other childhood psychoses
Twelve children (8 boys and 4 girls) fulfilled DSMâ€"III criteria for childhood onset pervasive developmental dis order; i.e. they showed many of the symptoms typical of autism, but the age of onset could not be objectively proven using medical record data to be prior to 30 months (which does not precludethe possibility of early symptoms). These children will be referred to as suffering from â€˜¿ other child hood psychoses' (OP). Some of the children in this group also were multiply handicapped, but only two (both girls)
were on any kind of medication (one on valproate and one on carbamazepine).The age range in this group was 3â€"13 years(mean= 8.3, s.d. = 3.3).
Control groups
The control group for IA consisted of 20 children (15 boys and 5 girls), matched for sex and age (within one year, or two months for two childrenaged underfour) with the first 20 of the 25 autisticchildren.The mean age at examination in this group was 8.3 years (s.d. = 4.3).
The control group forOP consisted of l0children(6 boys and 4 girls) matched for sex and age (within two years) with the first 10 of the 12 children with other childhood psychoses. (The psychotic children under four years were matched for age with children who were two months younger.) The age range in this group was 3â€"13 years (mean = 10.0, s.d. = 3.5).
Subjects
Twenty-fivechildren (20 boys and 5 girls)diagnosed by an experienced child psychiatrist as suffering from infantile autism (IA) were included in the study. They were consecu tive autistic patients at a university clinic of child psychiatry in Western Sweden, where the majorityof autistic children in that part of the country are assessed. (X)(1,22)2, (relevanceunknown)
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All thechildren in thesecontrolgroups had had alumbar Mental retardation group puncture because a disorder affecting the central nervous A group consisting of 10 non-autistic, non-psychotic men system (febrile virosis, pneumonia or otitis with meningistally retarded (MR)children, aged 3â€"14 years (mean= 8.0, mm (n= 16), syncope (n=2), Bell's palsy (n= 1), retinal s.d. =2.7) were also examined. Four ofthese also had cere degeneration (n = I), headache (n= 3), paraesthesia, hysb@alpalsy (CP), and one child had the combination of MR. teria? (n= 1), obsessions (n= 1), tics (n= 1), and other @,p and epilepsy. The epileptic child was on phenytoin; no transient neurological problems (n=4)) had been sue-other childrenwere on medication at the time ofthe study. 
Method Lanbar paactae/(SF collection
Lumbar punctures were performed under local anaesthesia. All children in the study and the comparison groups had been allowed to move about freely before the lumbar punc tare, and there had been no other restriction. Two children in the IA comparison group had been confined to bed because of a virus infection and pyrexia. No premedication was given. The first 3 ml of CSF was collected from all children in the study, and was kept frozen until the monoamine analysis was made. All determinationswere done in duplicate on a LKB 2091 gas chromatograph/mass spectrometer. The recovery of the threemetabolitesvariedbetween75%and 90%,and the coefficientof variation,determinedfrom duplicate analyses, between 3.6% for HVA and 6.8% for 5-HIAA.
Thelumbarpunctures wereperformed bythesamechild

Results
Infantile autism group
Mean CSF HVA concentrations were significantly higher in theautismgroupthanintheIAcontrolgroup(P <0.001);
18of the 20 control groupchildrenhad lower HVA concen trations than theircorresponding autism proband. 5-HIAA and HMPG concentrations did not differ significantly between the two groups (Table II) . of HMPG, which showed the least variation of the metabo lites in all the study groups, are shown in Table Ill or psychotic children than in normal children. However, we consider our control groups accept able, and feel that ethical considerations would pre dude a CSF study on children without even any kind ofacute ailment.
Theconcentrations of HVAand5-HIAArelativeto that
0-i HVA
Thirdly, high dopamine levels should not be taken as ultimate proof of primary central nervous system dysfunction. However, studies by Sedvall et al(l980) on adults provide support for the notion that altered monoamine metabolism in the CSF indicates primary central nervous system vulnerability.
Finally, one might argue that factors not intrinsic to the psychotic disorder (e.g. food, drink, or activity level) might cause the deviant results. We found no such meaningful correlation, but some factors may have been missed.
It appeared that isolated elevation of dopamine was typical of autism, and that in the other psychosis group all three metabolites tended to be raised.
Several studies have shown that about one-third of â€˜¿ autistic' children have raised levels of blood sero tonin. The tendency found in our study towards high CSF 5-HIAA levels in the other psychosis group is therefore of some interest. However, in our autistic subjects high CSF 5-HIAA levels correlated signifi cantly with mental retardation but not with autism. This might mean that hyperfunction of 5-HIAA in the field of childhood psychosis is a non-specific find ing linked with the IQ rather than with the psychi atric abnormality of the child. This line of reasoning has been supported by a number of authors (see Young eta!, 1982; Coleman & Gillberg, 1985) . There was no indication in the present study that the high HVA levels could be accounted for by men tal retardation. In the autistic group, high HVA levels correlated with autism and not with low IQ. Furthermore, the mentally retarded group without autistic features showed results compatible with those of the normal control groups.
High monoamine metabolite levels in the CSF showed an inverse relationship with age both in the psychosis and the control groups. There was no suggestion that the age trend could explain the differ ence between index and control cases. Nevertheless, â€˜¿ immaturity' of the nervous system in the psychotic children might turn out to be one important factor, even though the results in the small mental retardation group tended to contradict such an In all the study groupstherewereclear-cutage trends; monoamineconcentrations generally declined with increas ing age of the child (Table V) . This appeared to hold true especiallyif the childrenwereunderthe age of five or if they were of short staturefor other reasons.
IQ did not correlate in any meaningful way with HVA concentrations, either in the autism group, or in the group
TABLEV
Pearson product-moment correlation between age and monoamineconcentrationsin the IA, OP and controlgroups â€˜¿ P <0.05; â€oe¿ P <0.01.
with other childhood psychoses. However, it appearedthat in the autism group high levels of 5-HIAA correlatedwith low IQ(r= â€"¿ 0.45, P <0.05).
Thegirlstendedto showslightlylowermonoamine CSF
concentrations than the boys. However, all differences were statistically insignificant. Since there were relatively few girls the results are not conclusive. Furthermore, the girls were somewhat older than the boys, and the differences might be accounted for by age effects.
Discussion
We have previously presented preliminary evidence indicating dopamine hyperfunction in the CSF of autistic children (Gillberg el a!, 1983) . This new extended study on 25 autisticchildrenand 12children with other psychoses of early childhood adds further support for the hypothesis (Maurer & Damasio, 1982; Coleman & Gillberg, 1985) that dysfunction of CNS dopaminergic pathways might be important in autism and autistic-like conditions. However, several things must be borne in mind. Firstly, although in this context the group was fairly large, the number of autistic children included was too small for firm conclusions to be drawn. The number of children in the other psychosis group (and its control group) was much too small for the results in that group to serve as anything other than a basis for tentative suggestions.
Secondly, the control groups of children did not consist of perfectly healthy children, although a majority of them were free of psychiatric disorders.
This means that we have not provided hard proof that levels of HVA in CSF are really higher in autistic brain-stem and projecting rostrally to mesolimbic structures in the temporal and frontal lobes might be crucial in the pathogenesis of certain symptoms in autism. Coleman & Gillberg (1985) have proposed a theory implicating bilateral mesolimbic dysfunction or damage as essential in producing the core Symp toms (incomprehension of human mime and gesture, inability to relate reciprocally to other people) in infantile autism. Mesolimbic areas might be dysfunc tional sui generis, but may also be dysfunctional because of lack of input from the brain-stem, which in turn might be caused either by primary brain-stem damage (leading to denervation hyperfunction of the dopaminergic pathways connecting the brain-stem with the mesolimbic structure) or by primary dys function of the dopaminergic nerve fibres. We found evidence of brain-stem dysfunction in 28% of our autistic group (and in none of the other psychosis group) and of bilateral temperal lobe dysfunction in 12% (8% in the other psychosis group).
It is unclear whether there exist real differences in respect of CSF monoamine contents between children with autism and those with other childhood psychoses. Our results indicated specific dysfunction of dopamine in autism and non-specific elevation of all the studiedmetabolitesin the other psychosis category, but further studies are needed before any well-founded hypotheses can be proposed. The ratio of HVA:5-HIAA:HMPG might prove to be more important than absolutevaluesfor thesemetabolites. For instance, the HVA:HMPG ratio was greater than6 in 64% of theautismcases, in44% of theother psychosis cases(in spiteof the fact that this group showedthehighest absolute values), andin15% and 10% respectivelyof casesin the comparison groups.
